Persistence of a Staphylococcus aureus small colony variants (S. aureus SCV) within bovine mammary epithelial cells.
Persistent bovine Staphylococcus aureus mastitis is attributable to the versatility of this pathogen within the mammary gland environment and to the formation of small colony variants (SCVs) that can survive within host cells. Previous studies had shown that S. aureus SCV Heba3231, isolated from a cow with chronic mastitis, had invaded and persisted in primary bovine aortic endothelial cells but caused minimal deleterious effects. The objective of this study was to investigate the interaction of SCV Heba3231 with bovine mammary epithelial cells (MAC-T cells) compared to its parent strain 3231 and to prototype strain Newbould 305. Monolayer cells were infected with each strain at various multiplicity of infections (MOIs) for 1 and 3.5h, followed by 20 min incubation with lysostaphin. Recovery of the SCV was significantly higher (P<0.05) after 3.8h with MOI of 100 compared to recovery of strains 3231 and Newbould 305. Upon further incubation, viable SCV were detected up to 96 h while 3231 were not isolated at 24h or later. Transmission electron microscopy demonstrated SCV uptake by MAC-T cells following a series of events similar to those for strain 3231. At 24h, multiple SCV were seen within enclosed vacuoles, while the 3231 parent strain was released extracellularly and the monolayer cells were damaged. The ability of SCV Heba3231 to survive inside vacuoles could be related to up-regulation of protective mechanisms. These findings highlight the potential role of bovine mammary epithelial cells and S. aureus SCV in persistent bovine mastitis.